The photocurrent responses involve contributions from the electron transfer, charge recombination and back electron transfer processes, i.e., equations 3-11, can be described as:
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Equation s1 can be expressed in the Laplace plane:
The differential equations for the concentrations of species involved in the heterogeneous electron transfer process can be written as follows:
Laplace transformation of equations s3-s7 yields:
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where s is the Laplace variable. Then equation s2 can be rewritten as:
The inverse Laplace transform of equation s13 gives equation 16 describing the photocurrent density as a function of time:
